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CLAIMS 



[Claim(s)] 

[Claim 1] A semiconductor device which is a semiconductor device to which a semiconductor chip and a 
predetermined connection object were electrically connected through a metal wire wire, and is characterized 
by forming a wirebonding part of the above-mentioned semiconductor chip and/or the above-mentioned 
connection object with noble metals. 

[Claim 2] A wirebonding part of the above-mentioned semiconductor chip and/or the above-mentioned 

connection object is a semiconductor device according to claim 1 which is the bump of gold. 

[Claim 3] The above-mentioned metal wire wire is a semiconductor device according to claim 1 or 2 which is 

gold. 

[Claim 4] The above-mentioned connection object is a semiconductor device according to claim 1 to 3 
which is the 2nd semiconductor chip. 

[Claim 5] The above-mentioned connection object is a semiconductor device according to claim 1 to 4 
which is a substrate made of a product made from a ceramic, metal, or resin. 

[Claim 6] The above-mentioned semiconductor chip and/or the 2nd semiconductor chip of the above are a 
semiconductor device according to claim 4 or 5 which is a ferroelectric memory chip. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] The invention in this application relates to the 
semiconductor device to which the semiconductor chip and the predetermined connection object were 
electrically connected through the metal wire wire. 
[0002] 

[Description of the Prior Art] As everyone knows, when connecting semiconductor chips electrically, 
generally methods, such as thermocompression bonding which used the metal wire wire, or an ultrasonic 
bonding, are adopted. Thermocompression bonding heats the bonding object beforehand to the elevated 
temperature (about 400 degrees C) comparatively at the heater etc., and is performed by pressing a metal 
wire wire at least to a bonding area. On the other hand, an ultrasonic bonding is performed by giving an 
ultrasonic wave, without heating a bonding object, where a metal wire wire is pushed on a bonding object. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in order that it may heat a bonding object at about 400 
degrees C, thermocompression bonding is unsuitable when using a semiconductor chip weak with heat as a 
bonding object. Moreover, since a metal wire wire must be pushed on a bonding object by the comparatively 
strong force with a predetermined fixture etc., a bonding object covers a damage and the property may be 
spoiled. On the other hand, an ultrasonic bonding has the defect that a metal wire wire will cut, when a not 
much big ultrasonic wave is given. 

[0004] Moreover, although the wirebonding pad for wirebonding is formed of aluminum etc. on the surface of 
the semiconductor chip, since aluminum oxidized and it was usually easy to form an oxide film, cementation 
nature had produced the fault of being bad, between the bonding pad and the metal wire wire with the 
formed oxide film. This fault appears more notably [ as the temperature at the time of wirebonding becomes 
high ]. In order to remove the oxide film formed in order to cancel such fault, supersonic vibration given at 
least to a bonding area must be enlarged and the situation where a metal wire wire will cut as mentioned 
above may arise in this case. 

[0005] The invention in this application makes it the technical problem to enable it to aim at electric 
connection by wirebonding, without being invented under the above-mentioned circumstances and spoiling 
the property for a semiconductor chip and a predetermined object. 
[0006] 

[Description of the Invention] In order to solve the above-mentioned technical problem, the following 
technical means are provided in the invention in this application. 

[0007] That is, according to the invention in this application, it is the semiconductor device to which the 
semiconductor chip and the predetermined connection object were electrically connected through the metal 
wire wire, and the semiconductor device characterized by forming the wirebonding part of the 
above-mentioned semiconductor chip and/or the above-mentioned connection object with noble metals is 
offered. 

[0008] According to the above-mentioned configuration, since the wirebonding part of the above-mentioned 
semiconductor chip and/or the above-mentioned connection object is formed with noble metals, a 
wirebonding part cannot oxidize easily. That is, in case a semiconductor chip and a predetermined 
connection object are connected through a metal wire wire, actuation of removing the oxide film formed in 
the wirebonding part becomes unnecessary. For this reason, the advantage that it is not necessary to give 
big supersonic vibration at the time of wirebonding or, and it is not necessary to heat neither the 
above-mentioned semiconductor chip nor the above-mentioned connection object to an elevated 
temperature that an oxide film should be removed, and to give big energy is acquired. 
[0009] In a desirable operation gestalt, the wirebonding part of the above-mentioned semiconductor chip 
and/ or the above-mentioned connection object is the bump of gold. 

[0010] By the way, a wirebonding production process is used as the metal ball of a melting condition by 
heating the point of a metal wire, and consists of first bonding performed by pressing this metal ball at least 
to a bonding area, and second bonding which cuts a metal wire wire after pressing and sticking a metal wire 
wire by pressure with a predetermined fixture at least at a bonding area. For this reason, when a metal wire 
wire is pressed for the above-mentioned wirebonding part at least to a bonding area in the bump, then 
wirebonding production process of gold, the above-mentioned gold bump becomes a cushion, thrust is 
absorbed, and the damage to the above-mentioned semiconductor chip and/or the above-mentioned 
connection object is mitigated. Especially an advantage such appears notably, when carrying out press 
cutting of the metal wire wire in second bonding. 
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[001 1] In a desirable operation gestalt, the above-mentioned metal wire wire is gold further. 
[0012] the case where the above-mentioned metal wire wire is gold — a part for a part for a first bonding 
area, and a second bonding area — gold and gold — connection — ** In this case, since the amount of 
connection is connection of the metals of the same kind which cannot oxidize easily, it becomes possible to 
connect by grant of small energy compared with connection of the dissimilar metals (gold and aluminum) like 
before, moreover — about the above-mentioned bonding area — a gold streak — since a connection serves 
as golden-golden connection when a wire is connected, a good connection condition can be maintained, 
without a connection oxidizing. 

[0013] In addition, as the above-mentioned connection object, the substrate made of the 2nd semiconductor 
chip or the product made from a ceramic, metal, or resin etc. can be considered. When the 2nd 
semiconductor chip is adopted as the above-mentioned connection object, it is desirable to consider as a 
gold bump also with the bonding area of the both sides of a semiconductor chip and the 2nd semiconductor 
chip. That is, since the above-mentioned gold bump can absorb the thrust at the time of bonding press as 
mentioned above, as for the bonding area of a semiconductor chip weak to external force, considering as a 
gold bump is desirable. 

[0014] In a desirable operation gestalt, the above-mentioned semiconductor chip and/or the 2nd 
semiconductor chip of the above are ferroelectric memory chips further. 

[0015] Here, a "ferroelectric memory chip" is the nonvolatile memory using the spontaneous polarization of 
a ferroelectric with a high dielectric constant, and this ferroelectric memory chip is the memory which can 
rewrite informational by the high speed and the low battery very much by reversing the direction of 
polarization of a ferroelectric. However, since the ferroelectric currently used for the ferroelectric memory 
chip is weak with heat (it stops polarizing spontaneously at about 170-180 degrees C), the ferroelectric 
memory chip which has this also has the defect of being weak in heat, and actuation will become unstable 
when this ferroelectric memory chip is heated beyond predetermined temperature. For this reason, to 
connect a ferroelectric memory chip electrically using other semiconductor chips, substrates, etc. and metal 
wire wires, it is necessary to make into at least 1 70 degrees C or less temperature which heats a 
ferroelectric memory chip. However, in thermocompression bonding, since it is necessary to heat a 
ferroelectric memory chip at 400 degrees C. actuation of a ferroelectric memory chip will become unstable. 
On the other hand, in an ultrasonic bonding, we are anxious about a metal wire wire being cut by supersonic 
vibration. 

[0016] In the invention in this application, while making at least a bonding area into a gold bump, for example, 
it considers as connection of the metals of the same kind which cannot oxidize a connection easily by 
making a metal wire wire into gold. For this reason, if it compares with connection of the conventional 
dissimilar metals, grant of small energy can perform wirebonding as above-mentioned, therefore — even if it 
is the case where wirebonding is carried out to heat to a weak ferroelectric memory chip even if — the 
heating temperature — about 1 00 degrees C — carrying out — the supersonic vibration which is not not 
much large — giving — therefore — a gold streak — it becomes possible to perform wirebonding good, 
without cutting a wire. 

[0017] Other features and advantages of the invention in this application will become clearer by detailed 

explanation given to below with reference to an accompanying drawing. 

[0018] 

[Embodiment of the Invention] Hereafter, the gestalt of desirable operation of the invention in this 
application is concretely explained with reference to a drawing. 

[0019] Drawing 1 is a whole perspective diagram showing an example of the semiconductor device 
concerning the invention in this application, and drawing 2 is a cross section which meets the IMI line of 
drawing 1 . 

[0020] As shown in drawing 1 and drawing 2 , the above-mentioned semiconductor device 1 is equipped with 
the film substrates 2, such as a product made of polyimide resin, the 1 st semiconductor chip 3 mounted on 
this film substrate 2, this 1 st semiconductor chip 3 and the 2nd semiconductor chip 4 with which the 
electric flow was achieved, and the 3rd semiconductor chip 5 mounted on this 2nd semiconductor chip 4, 
and the profile configuration is carried out. 

[0021] Five through tube 20a is formed in the both ends of the above-mentioned film substrate 2, 
respectively, and a total of ten terminals 20 is formed in them corresponding to the formation part of such 
through tube 20a as it appears in drawing 1 and drawing 2 well. Each of these terminals 20 have the thin film 
terminal area 22 formed in the upper surface of the above-mentioned film substrate 2, and the ball-like 
terminal area 21 formed in the inferior surface of tongue of the above-mentioned film substrate 2, and, of 
course, have flowed through the above-mentioned thin film terminal area 22 and the above-mentioned 
ball-like terminal area 21 electrically through the above-mentioned through tube 20a. In addition, the 
above-mentioned thin film terminal area 22 is formed with copper etc., and the above-mentioned ball-like 
terminal area 21 is formed with the pewter etc. Moreover, the formation part and the number of 
above-mentioned through tube 2a and a terminal 20 are a layout matter suitably. 

[0022] As the 1st semiconductor chip 3 of the above is located in a line with the side edge section of 
principal plane 3a in the shape of a train, two or more two kinds of electrode pads 30 and 31, such as a 
product made from aluminum, are formed every, respectively, and the gold bumps 30a and 31a are formed on 
these electrode pads 30 and 31, respectively as it appears in drawing 1 and drawing 2 well. A semiconductor 
chip gold-plates these gold bumps 30a and 31a in the phase of a wafer, and they are formed. And the 
above-mentioned gold bump 30a and the terminal 20 of the above-mentioned film substrate 2 were 
connected through the wire W1 . and the above-mentioned film substrate 2 and the 1st semiconductor chip 
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3 of the above have flowed electrically. Of course, each above-mentioned electrode pads 30 and 31 have 
flowed with the circuit elennent (illustration abbreviation) formed in principal plane 3a of the 1st 
semiconductor chip 3 of the above. In addition, although the drawing top does not appear, the 1 st 
semiconductor chip 3 of the above is joined to the above-mentioned film substrate 2 with resin, such as 
epoxy, 

[0023] As it appears in drawing 1 and drawing 2 well, and the 2nd semiconductor chip 4 of the above is 
located in a line with the side edge section of principal plane 4a in the shape of a train, two or more 
electrode pads 40 are formed. On these electrode pads 40, gold bump 40a is formed, respectively. And such 
gold bump 40a and gold bump 31a of the 1st semiconductor chip 3 of the above are connected electrically. 
An anisotropy electric conduction film, a pewter paste, etc. are used for these electric flows. Of course, 
each above-mentioned electrode pad 40 has flowed with the circuit element (illustration abbreviation) 
formed in principal plane 4a of the 2nd semiconductor chip 4 of the above. 

[0024] As the 3rd semiconductor chip 5 of the above is located in a line with the side edge section of 
principal plane 5a in the shape of a train, two or more electrode pads 50 are formed, and gold bump 50a is 
formed on these electrode pads 50, respectively as it appears in drawing 1 and drawing 2 well. And gold 
bump 50a and gold bump 30a of the 1 st semiconductor chip 3 of the above are electrically connected 
through the wire W2. Of course, each above-mentioned electrode pad 50 has flowed with the circuit element 
(illustration abbreviation) formed in principal plane 5a of the 3rd semiconductor chip 5 of the above. In 
addition, as for the 3rd semiconductor chip 5 of the above, the rear-face 5b is joined to rear-face 4b of the 
2nd semiconductor chip 4 of the above with the epoxy resin etc. 

[0025] in addition, the above 1st thru/or the 3rd semiconductor chip 3. 4, and 5, the film substrate 2, and a 
gold streak — wires W1 and W2 are protected by the resin package 61 formed by metal mold shaping which 
used resin, such as epoxy. 

[0026] Next, an example of the manufacture method of the semiconductor device 1 shown in drawing 1 and 
drawing 2 is explained briefly, referring to drawing 3 thru/or drawing 8 . 

[0027] First, the thin film terminal area 22 of a terminal 20 is formed in resin film 2A which appears in 
drawing 3 well. The above-mentioned resin film 2A is for example, a product made of polyimide resin, stop 
hole 20A is formed in the crosswise both-sides section, and pitch delivery or continuation delivery of it is 
made possible by the predetermined delivery device. The production process which forms the thin film 
terminal area 22 in such resin film 2A is performed by performing etching processing, after forming coats, 
such as copper, in the surface of the above-mentioned resin film 2A with means, such as sputtering, vacuun^ 
evaporationo, or CVD. 

[0028] Subsequently, it considers as the condition by which the 1st semiconductor chip 3 of the above was 
mounted in the above-mentioned resin film 2A, and it was shown in drawing 3 . This production process is 
performed liquefied or, for example by laying the 1st semiconductor chip 3 of the above on the 
above-mentioned resin film 2A, where solid-state-like the adhesives made of resin are applied to 
above-mentioned resin film 2A or whole surface 3b of the 1st semiconductor chip 3 of the above. An epoxy 
resin, phenol resin, etc. which are hardened as the above-mentioned adhesives 60 made of resin with the 
heating temperature degree at the time of the resin hardened in ordinary temperature or wirebonding 
mentioned later are adopted suitably. In addition, although the gold bumps 30a and 31a are formed in the 1st 
semiconductor chip 3 of the above, in the phase of a wafer where the predetermined circuit element was 
formed, these gold bumps 30a and 31a gold-plate, and are formed in the electrode pads 30 and 31 on a 
wafer. 

[0029] it continues and is shown in drawing 4 and drawing 5 — as — between the above-mentioned thin film 
terminal 22 and 3rd gold bump 30a of the 1st semiconductor chip 3 of the above — a gold streak — it 
connects with Wire W. This production process is performed by the so-called heat ultrasonic bonding. 
Although this heat ultrasonic bonding is performed where it laid the above-mentioned resin film 2A for 
example, on susceptor 9 and above-mentioned resin film 2A and the 1st semiconductor chip 3 are heated at 
about 100-200 degrees 0 from the above-mentioned susceptor 9, this heat ultrasonic bonding consists of 
first bonding shown in drawing 4 , and second bonding shown in drawing 5 . 

[0030] As it appears in drawing 4 well first bonding the gold streak inserted in in the fixture called a capillary 
8 — the point of a wire 50 Carry out heating melting of the point of Wire W by hydrogen flame, discharge, 
etc., and the golden ball Wa is formed, it projects from the point 80 of the above-mentioned capillary 8 — 
making — a gold streak — The above-mentioned capillary 8 is moved and it is carried out by pressing the 
above-mentioned golden ball Wa and fixing on the above-mentioned 3rd gold bump 30a. Of course, in case 
the above-mentioned golden ball Wa is pressed, supersonic vibration may be supplied to the part which 
should fix. it appears in drawing 5 well — as — second bonding — the above — a gold streak — the 
condition of having fixed the point of Wire W — the above — a gold streak — it moves to the 
above-mentioned resin film 2A to the part of the thin film terminal area 22, pulling out Wire W — making — 
the point 80 of the above-mentioned capillary 8 — the upper surface of the above-mentioned thin film 
terminal area 22 — the above — a gold streak — it is carried out by supplying supersonic vibration, pushing 
Wire W. and the above — a gold streak — when Wire W is stuck by pressure, upper part migration of the 
above-mentioned capillary 8 is carried out — making — the above — a gold streak — Wire W is torn off and 
a wirebonding production process is completed. 

[0031] According to the above-mentioned configuration, since the semiconductor chip 3 wirebonding part of 
the above 1st, i.e., gold bump 30a, is formed bygold, a wirebonding part (gold bump 30a) cannot oxidize easily, 
namely, the 1st semiconductor chip 3 and the above-mentioned resin film 2A — a gold streak — in case it 
connects through Wire W, actuation of removing the oxide film with which at least the first bonding area was 
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formed in (gold bump 30a) becomes unnecessary. For this reason, the advantage that it is not necessary to 
give big supersonic vibration at the time of wirebonding or, and it is not necessary to heat neither the 1st 
semiconductor chip 3 of the above nor the above-mentioned resin film 2A to an elevated temperature that 
an oxide film should be removed, and to give big energy is acquired. 

[0032] by the way, it mentioned above — as — the first bonding of a wirebonding production process — a 
gold streak — by heating the point of Wire W, it considers as the golden ball Wa of a melting condition, and 
when at least a bonding area presses this metal ball to (gold bump 30a), It is carried out. for this reason, the 
above-mentioned wirebonding part — bump 30a of gold, then first bonding — setting — a gold streak — 
when the point of Wire W is pressed at least to a bonding area, the above-mentioned gold bump 30a 
becomes a cushion, thrust is absorbed, and the damage to the 1 st semiconductor chip 3 of the above is 
mitigated. 

[0033] Moreover, since the wire W used in bonding is gold, the amount of (a part for the connection [ Gold 
streak ] of the end section of a wire W1 and gold bump 30a) first bonding area becomes connection between 
gold and gold. In this case, since the amount of connection is connection of the metals of the same kind 
which cannot oxidize easily, it becomes possible to connect by grant of small energy compared with 
connection of the dissimilar metals (gold and aluminum) like before, moreover — about the above-mentioned 
bonding area — (gold bump 30a) and a gold streak — since a connection serves as golden-golden 
connection when Wire W is connected, a good connection condition can be maintained, without a connection 
oxidizing. 

[0034] Subsequently, as shown in drawing 6 , gold bump 40a of the 2nd semiconductor chip 4 of the above is 
made to counter with gold bump 31a of the 1st semiconductor chip 3 of the above, and the 2nd 
semiconductor chip 4 of the above is pressed to the 1st semiconductor chip 3 of the above. Thus, the 
above-mentioned 1st gold bump 31a and the above-mentioned ****** bump 40a are connected electrically, 
this production process — for example, carrying out using the existing chip mounter, positioning the 2nd 
semiconductor chip 4 of the above cuts. In addition, this production process is performed in the condition of 
being in the condition which applied the pewter paste to the gold bumps 31a and 40a of the 1st 
semiconductor chip 3 of the above, or the 2nd semiconductor chip 4 of the above beforehand, or having 
made the anisotropy electric conduction film intervening between each above-mentioned semiconductor 
chip 3 and 4 in order to acquire the good connection condition between each above-mentioned gold bump 
31a and 40a. 

[0035] Furthermore, as shown in drawing 7 , the 3rd semiconductor chip 5 is mounted on the 2nd 
semiconductor chip 4 of the above. This production process is also performed in the condition of it having 
come carrying out using the existing chip mounter, positioning the 2nd semiconductor chip 4 of the above, 
and having made binders made of resin, such as epoxy. intervening between the 2nd semiconductor chip 4 of 
the above, and the 3rd semiconductor chip 5 of the above. 

[0036] Subsequently, as shown in drawing 8 . gold bump 50a of the 3rd semiconductor chip 5 of the above 
and gold bump 30a of the 1st semiconductor chip 3 of the above are electrically connected using a wire. 
This production process is performed like wirebonding between the film-like terminal areas 22 of the 
above-mentioned resin film 2A and gold bump 30a of the 1st semiconductor chip 3 of the above which were 
mentioned above. By the way. it sets to connection between each above-mentioned gold bump 30a and 50a. 
Since the both sides of (gold bump 30a) project bygold (gold bump 50a) and at least the second bonding area 
is formed, at least a first bonding area It is as above-mentioned that the above-mentioned gold bumps 30a 
and 50a become a cushion, thrust is absorbed when a capillary 8 is pressed like a bonding area, and the 
damage to the 1 st and 3rd semiconductor chips 3 and 5 of the above is mitigated, especially second bonding 
carries out slide migration of the above-mentioned capillary 8 — making — the above — a gold streak — 
although the burden to the 1st semiconductor chip 3 of the above is large since Wire W needs to be 
pressed, the damage to the 1st semiconductor chip 3 of the above is sharply mitigated by setting at least a 
second bonding area to gold bump 30a. 

[0037] subsequently — although there is no drawing example — the above 1st thru/or the 3rd 
semiconductor chip 3, 4, and 5, and a gold streak — wires Wl and W2 — a wrap — it is made like and the 
resin package 61 is formed. This resin package 61 is formed by metal mold shaping which used 
predetermined resin. And the semiconductor device 1 as shown in drawing 1 and drawing 2 is obtained by 
forming the ball-like terminal area 21 and separating from above-mentioned resin film 2 A with a pewter etc., 
to the inferior-surface-of-tongue side of the part in which through tube 20a of the above-mentioned resin 
film 2A was formed. Of course, it is desirable to use the epoxy resin hardened at about 100 degrees C and 
phenol resin as resin used in this resin packaging. 

[0038] With this operation gestalt. while making each wirebonding part into the gold bumps 30a and 50a, it 
considers as connection of the metals of the same kind to which a connection cannot oxidize easily by using 
the thing of gold as a bonding wire W. For this reason, if it compares with connection of the conventional 
dissimilar metals, grant of small energy can perform wirebonding as above-mentioned. Therefore, even if it is 
the case where wirebonding is carried out to heat to a weak ferroelectric memory chip even if. heating 
temperature of the chip at the time of bonding is made into about 100 degrees C, and it becomes possible to 
perform wirebonding therefore for giving the supersonic vibration which is not not much large. Moreover, 
when the resin of room-temperature-setting nature and the resin hardened with heating of about 100 
degrees C are used as adhesives made of resin used in each manufacturing process mentioned above, the 
property of a ferroelectric memory chip is not spoiled in the production process which stiffens resin. That is, 
with this operation gestalt, the manufacture method of the semiconductor device which can be adopted 
suitable for manufacture of the semiconductor device 1 equipped with the ferroelectric memory chip to 
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which actuation becomes unstable at about 170-180 degrees C is offered 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is a whole perspective diagram showing an example of the semiconductor device concerning 
the invention in this application. 

[Drawing 2] It is the cross section which meets the II-II line of drawing 1 . 

[Drawing 3] It is a perspective diagram showing the condition of having mounted the 1st semiconductor chip 
in the long picture-like resin film. 

[Drawing 4] It is drawing showing the condition of having connected the terminal of the above-mentioned 
resin film, and the gold bump of the 1st semiconductor chip of the above by wirebonding (first bonding). 
[Drawing 5] It is drawing showing the condition of having connected the terminal of the above-mentioned 
resin film, and the gold bump of the 1st semiconductor chip of the above by wirebonding (second bonding). 
[Drawing 61 It is drawing showing the condition of having mounted the 2nd semiconductor chip on the 
semiconductor chip of the above 1 st. 

[Drawing 7] It is drawing showing the condition of having mounted the 3rd semiconductor chip on the 
semiconductor chip of the above 2nd. 

[Drawing 81 It is drawing showing the condition of having connected the 1st semiconductor chip of the 
above, and the 3rd semiconductor chip of the above by wirebonding. 
[Description of Notations] 
1 Semiconductor Device 

3 1 st Semiconductor Chip 

3a Electrode pad forming face (the 1 st semiconductor chip) 

4 2nd Semiconductor Chip (as Connection Object) 

4a Electrode pad forming face (the 2nd semiconductor chip) 

5 3rd Semiconductor Chip (as Connection Object) 
30a Gold bump (the 1st semiconductor chip) 

31a Gold bump (the 1st semiconductor chip) 
40a Gold bump (the 2nd semiconductor chip) 
50a Gold bump (the 3rd semiconductor chip) 
W1 and W2 a gold streak — wire 
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[0 0 1 1 ) 0^b^^mmBm(<.^i.^xkt$ ±iB 

[0013] tj:^. ±n^m^>^».^tLX{t. m2<D^ 

y CD > 7= > ^gPfir^i^SS^ ^' > i T ^ C <!: ^ 
[0 0 1 4] S?^Ll^SU!rfe?i5®^C*5t.=»-C(J^e>«:. ±fB 

[0015] c c-c. r?$^m*^^ y ^ i^i. 

mi^^fctb (17 0-1 &0'Cm&X^^^mbfJ:<^J: 
t i ^ fcX^.t^h ^ . C <D^m^f^ j>i^V^y zff)^Wr^U 

y'^^&^rj: t't^my^ ^^mi.^xm^m(<.^mr^ 
m^mt. ^mi^^^v^vy^^^mm-r^u^^'pti: 

[ 0 0 1 6 ] :$^^§B'C(i. fct^\it7i(y^ ^>^^{iL 
^ L CDS^ t m^t n 5 X ;U ¥^Df^ ^(c J: r 50 
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[0017] ^m^m<D^<Dm<D^mi6j:z/m.'^.^t. m 
iimm^mRLxiiiT^n^tmtf:^m(fC^'^x. j:o 

[0018] 

[ 0 0 1 9 ] a na:. *:iSJ%?g^<S-£*«ft^Scr>— 

[ 0 0 2 0 ] la 1 :fo<fco'H 2 cc^-r J: ^ tc. iige4^^» 
^gui. tt^v -( % \^m^^mrj:^<Dy ^)VM.mm2t. 
c(oy'^j\^j^m^2±ifcmm^ti^m i (D^stt^^:' :f 

tlfcm2(D^mf^^yy'4t. C<Dm2<Dmmi^9-y^ 
4 ±CC||^ ^ tlJ^c^ 3 <D^m» ^yy'5t ^m^Xi^m 

mjSL^tixi.^^. 

[002 1 ] ^ l4s^O'^2tC^<^n-Ci.^^cfc^CC. 
?L2 0 a^iJfJ^^nr^jO, C:n^<D«®7L2 0 a<0?f$ 

f&^mcmmux^^2 0f)^i]ri ommf&^tixi.>^^ 

cn6<D-§-^T-2 0«. Jiia-:7>r;I/Agtg2<D±M^?f^ 
fig?n/c^j^ffi^|52 2 <h±^B:7 ^JUASig2cDTffi^ 
ff^^5n/c7i<-;W^^a52 1 <b^^LT:teO. 
^±ia®Jg^^Sl52 2 <b±f2?J<-;W4S^g|52 1 itJi 

fama?L2 o a^/rLr^^e^cczgiiun^-So ^j:*?. 
nr*5D. ±tE7r.-'jvim^s^2 ui. /ccb;^t^>'^>5^ 

cfcc>'^^2 0(D?KfiSgPfii:feJ;O'<BS$:5^®l[S:tt*]S-c* 
[0 0 2 2 ] mi^<i:am2(fC^<m:tiXl^^^^^. 

±iEm 1 cD^s^^ y'3 ict. ^ms acDmmmmtK 
^ciE^cfc^ccor. fct?Lktr)v^:^'^M.mtj:a<D2m 

nr*?o. cne»cDms>'^••y K3 0. 3i±ccti. 
/^'>r^3 0a. 3 1 aTD^-en-enj^/s^nrc^^o cn 

6<D^M^O:7'3 0 a. 3 1 a /c<bx.tf^^a:^ 

-eur. ±IB^S3>'^'>r;'3 O a<h±iB:7-i';UA 
Stg2©ffi^-2 0<b;&ia^ W 1 i:iYLXmm^tiX± 
iB:7 ^;UASffi2 cb±fB^ 1 O^^tt^ y'3 tf)^^^ 

m(fcmm^tixi.^i>o ±MR&mm^^y k3 

0. 3 Hi. ±gB^l(^)*«»^-:'-:?^3<DiM3 atcj^ 
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5 

[0 0 2 3] iaiteJ:U^2tc^<^nrt,5^>J;'5{c, 
±fBm2 V 7-4 {3:. iM4 a <I>mW^VO§\m 

-5. Ctl6)®m€K''^■"-' K4 0±{<:{i, ^K>'-f>7'40a 

7'4 0 a i±iam 1 ©4i^<*5^ v VZ ©^S>'^•>:/3 1 

•So ^>%5^, iiesms-'-!--' F4o«. ±fem2oi}i 

^f*?' 5- 7-4 ©±E4 a {cJ^fiKS n/cHSS^^^- 
BS) i^iibTti^. 

[0 0 2 4] HlteJ;Dfa2fCft<^nri,>-5<i:^tc, 
±ism3 ©^{iSSEftf- V T^S «. iM5 a©ffliIiMSg|5{C?iJ« 

0. C^i^©^^-'-'"--' K5 0±CC{i. ^Mv<>7*50a 

i±iam 1 •:;7"3©^S!{''-<>7'3 0 a <t«. 20 

■7-^ i'W2?i::n-brs»,ff5«:jt,^$nr(,»^). 
ri^s, j&fc, ±iam3©ij^as»5^-y:/5«. -e®R® 

5b*s±feSS2<D^j^^^5^y:/4©«ffi4b<!:. fc<t;l 
Ifi S^^fli^i £' (c J: ^ -cg-^ S ti-Ct, » -5 . 
[0 025] JJtfc. ±iam 1 :^CC» bll 3 ^t^^^?^ -j V 
3. 4. 5. 7-r-iUAS«2> *JJ:e>'^'7'ri'Wl . 

Jf?fiS3tifc<SBi>'''"y'>--i>6 i«:j;-7-r«S?nt:i,» 30 

[0 02 6] ;XCC. S 1 *J 2 Kn^Ufc^fOg^rggg 

[0 02 7] *-r. ia3{C^<«nri,»SJ;^)^j:^fl|7 
-f;UA2 AfC^T-2 0©SmT-a52 2«rJK^TS. ± 

gafiSfli7^;i/A2A«> /ci^«jt<'j -rs K^fli^-C$> 
») . ^i7?(^iI«DB^|lJg|!«:^±:^2 0 A*iff?(S$*a-C*5«3 > 

ffiJST^ 2 2 ?:Jg^r ■SXfifJ. ±i3M«l7 >f ;U A 2 A 
©Affile, /ci;itf;^>'^•i':>'J>i/. ^> *51>«C 

X 3^ > i^jna^ifii- c <!: (c J: -D r ff *5n ^. . 

[0 02 8] -:)t,>T. ±iBS 1 ^3 *±iB 

7 -c A 2 A {cn^ t -ria 3 ^ n/c«s i-r 

C©Ig«. /ci^»jgt^*-5t='«lltttt©<|}fllK 
^S'J€r±iS«}fli7-Y;UA2A. *.5t,>«±ia^ 1 

9^ 3 <r>-m 3 b {c^-nj b fct*;.@-c±tei^ i <d¥ 

^i*5^"-':/3^±i2«Jfli:7'f;UA2A±{ctga-r5Ci so 
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tmW>cUmtf\^. /ifc-. ±fBl^l©i|i«^^>;;y3 
{C». ^S3>'N'>r^3 0 a. 3 1 a*iJgfi£$n-Ct,>5*s> 
cn6©^$S>'^'>^3 0 a, 3 1 a». fci^tfBffS© 

©ns.'f f K 3 0 . 3 1 tc^^ f +«r*srtc irUrjKfiS 

[0 02 9] -:?-5t^r. 04teJ:O'S5«:^n-rJ:^tc. 
±iBWJKJS^ 2 2 i ±f alp^ 1 ®^^<*^ y 3 3 ^ 

S3>'N'>y3 0 a <t©PBl«:#,li7'f-t'WtcJ:-3-rg^T 

}fS9±fC±ia^fl|7-^;l/A2 A^SSHt^r, ±fa3£f# 
# 9 io±gB4Sfli7 A 2 A *J J: 1 O^^Wf- v 

■?'3=&ioo~20o -c^iStcJnsgiL/ct^jggrtf tons 
c:©l^®^jfiji<>f'-<->i'{±S4«:7nT7T-x h 

[0 0 3 0 ] S4«:^<^n-Cl,»5J:^{C. Vr~:^V 

^ tltc^m "7 -< 5 0 ©5fe«g[5?: > ±iB+ + f5 y 8 © 
5fe*SSI58 o*>e.?^ffiS-«+t:*j*. ^y-{-^W©^g|5 

a^ji^^L. ±fa+i-f7';8*^stf3#-c±sai?3^ 

S{^N'>7'3 0 a±{C±ga^jK-;UWa*lILmr@^ 

urfeit^ S5K:^<anrc^6J:^«:. -fe^^Fii^ 
±fa^i^"7'fi'W©5t4Sgp^@«L//t1:« 

fii-c±fa^,^7 '/•*'W5rgi€fmL/-3o±ia«}fli7 -t^ua 

2 A KllilS^^gP 2 2 ©gPfitS -C^gfi $ , ±ia + -f f 

5 8 ©^fe^p 8 0 {c J: r ±ia?i)^^Tisi5 2 2 ©±e 
fc±ia^'7'f-<'W*liL.f=tt:fAj:*5e.ii#iS!)iSfi*tt*& 

jE#3n/cti^{c«. ±fa+ + f 7 >; 8 S'±:^^i&3-& 

[003 1 ] ±fa»fi£K: J:ntf , ±iB^ 1 ©i|i^<*5^ y 

7^3 ^-^ir^^T^-/ >d/si5{a. ■r^^t)•^^s^^^'>:^3 o 

a*i^ic<t-,-rj^fiS;3nrti.5./c«!>{C. ^-Cif-iOf^^ 
^i^SUia (^t!/O:7'3 0 a) 3&im5n«: < t,^4>©i 

>i:-pri,»s. -TiStj-^. mi©*^ft^--'7'3«tJifa<lJ 

flg7 ;l/ A 2 A <!: -7 -f W?r:^ OrSl^-r 

h^i^^f^^^i'SPfi: (^»[>'-?>7-3 0 a ) 

s. c©fc»> mitm^^^^t^<v>('¥^^>r-<>tr 
<omm»^ yf3 ^±^Emmy ;b a 2 a ^iStaocjn^ 
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[0 0 3 2 ] iC^r. ±a!b/cJ:^{C. 7^i-.1^>f^ 

<D9c^^^i]mr^ c t cc J: mmixm<D^^^-)i^ a 

3 0 a) tcEUfft:f^C<hCc<fcDtf^c*:>n-So COfc 
e*. ita^^fi'^iOf'-f >yg|5^4^^S^<D^^'>7'3 0 a 

i3>'N'>:/3 0 a) t^^y ^ tifcm^t^ 

[0 034]oii-C. mS(fCfjk^J:^(tC^ ±MEm2<0^ 
zSi*^ y :/ 40^^/0:/ 4 0 a ^±nEm 1 <D^^mi^^ 

^:^y'3<D^m^^>y'S 1 aiW[^^-t±r_bia^2CD^^ 
f*^ y 4 ^:±fa^ 1 (D¥^f*^ 7* 3 CCEE UW-f^. 

c<oj:^(,cLx. ±i^mi^m^^>y'3 1 ai. ±ia^ 

^i^/^'>:/4 0 ai:;&5ii^e^j;cmi^^n^o C(^)Xfl 30 
CCDX^ti. ±ie§^SS>'N*>:7*3 la. 4 0aracD 

^=¥-mi^^ y y'3 tMt±nd.m2 (ommw^ y y'4 (D^m 
X. h^i.^t±%E^^mi^^vy'3, 4m(,cmyf^mm 

[0 03 5] STCC^-Tcfc^^. ilE^ZcD* 

^#5^.:, >^*4±k:||3CD^®^^->>'-5^*=gT-2»o C 40 

m2 co4^2Sft^ >^4 *{4gyts5> Uootf J^j: ^ C iJ^i 
S/c. ±ial^2Cr)^^*^-^^4i±iS^3CD*« 

t*^ y'b t<oT^^:L^^^'^ua(Dmmn^m^^'n^ 
$^fcitKmxmj:t>ri^. 

[0 0 3 6] ot^f. SS^C^Tcfc^tC. ±iS^3(D* 
7•5<?:»^S/^'>:/5 0 a <h±iEm 1 <7)*^»5^ 
7'3CD^S?^0:r3 0 a 7 ^i-^ffll^T^SlMCC 

g^u-r^>. c<Dxm{t. ±i£ofc±immy^)i^A2A 

(OmimTSi2 2 <!:±iam l O^mW^ y:f3(D±m^^ so 



1 1 - 1 3 5 7 1 4 

8 

>y 3 0 a i (DracD *7 ^ i-7i<'> f= -f > y <!: [^^tc OT?f 
^f^Dn-So cbC^r. ±KS^^^^'>:7*3 0 a. 50 a 

^^N*>>'*3 0 a ) <D?Hyji>i^^^^xmtiiBfS,$tiXi.^ 

^±ia^S>'0:7'3 0 a. 5 0 af)^^ B>tfj:^X 
W&tf^mm^tl. ±fa^lfcj;2>'^3CD4^^ft^*:y:7- 

■fe;^>F7K>-r-/ ±ia=^ U 8 
\'^W)^ii:X±^^^y ^^v/^EEom^sm 
f)^^^fctb. ±i^l<D^mi^^yy'3-^<Dnmib^:K^ 
■fe;^;> K3^<>r'-Y>ya5{4€:^i^>'^*>:7'3 0 a i 
■r ^ c i (c J: r ±ia^ 1 (D^^*^ 3 --cd - 

[0 0 3 7 ] -^l^-t?. S^U?tcC*;&i. ilH^lA^L^U^ 
3*^i*^';^7'3. 4. Sfccfc^'^^y^i'Wl . W.2 
J:^^CLT^Sfll^^'^:'^'-^^6 1 ^J&^t-'S. CCD 

2A(oMm^i2o 8if)^Bf&^tifcim(DTmm^s 
^rj:t^cj^'ox^^-Mimi'SR2 i^mmux. ±nm 

m2(^9jkLtc^^rj:^mi^mm:i^mf^n^. i>i^^ 
^. c (oma^^ ^• ^ - >^ > ^ ^oi, ^iffi^ ? n 
i ur^i. 1 0 o'cmmxmt-r^:r,7r>^i^iim'py 

[0 0 3 s] ^mmmmxiit. S'7^i-^>f^^.>^a5 

^^[^#S^>'^*>:7*3 0 a, 5 0 a tr^iifcCC. ;^'>7' 

X. immmib^ti^<i.^mm(D^m^^L(omi^t 

^l^^mfrj:^^(Dlct±jg^(DmK^X^^. Ufc^^-z^X. 

^y"^ i^^r^m^x^^xh. 7i<>r'<:^^m(D^y 
y'<Dm^^^^ioo'C^mtb. A^K^i^^<rj:K>m 
'^mmn^fi^r^(cj;:r>xy^'^7i<>f'^ >y^?fo 

imstii> mnmmmm tox. mumimomm^ i 
0 0 'i^momm^cjt'oxmitr^mm^mi.^fcm^ix. 
tj. mm^m<t^'^^iM(^*s\.>x^mmi^^^ V ^ y 

mx\t. 17 0-180 'CmS.xmi^i^^^^(^rj:^^ 
[02] 01cr)ii-iii^CC?&^»fHH'C*^« 
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3 m 1 V y 

3 a ^S^--^" V KJi^fiX® 

4 a WM.^^ V KffJfiSffi 
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3 1 a 

40 a ^Sa-'OT' (1^ 
50 a (IS 
Wl . W2 ^m.rtA'^ 
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